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(54) MOTOR SPEED CONTROL DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To achieve a motor speed 
control device that can accurately control motor speed, 
even when the pulse interval of each rotor magnetic pole 
position pulse signal is not constant due to magnetization 
accuracy or the like. 

SOLUTION: A torque ripple correction memory 21a stores a 
plurality of correction data rows, consisting of each different 
under of correction data. A repetition data setting part 21b 
monitors a rotor magnetic pole position pulse signal (b) and 
rotating angle information (c) regarding the angle of rotation 
during one rotation of a motor 1 , and measures each pulse 
interval of the rotor magnetic pole position pulse signal (b). 
Furthermore, the repetition data setting part 21b selects 
the correction data rows in accordance with a current pulse 
interval. The correction data for constituting the correction 
data rows are outputted successively for each information 
(c) on the rotation angle as a torque ripple correction signal 
(e). The cycle of the torque ripple correction signal (e) is 
adjusted according to the fluctuation of the pulse interval, 
thus positively eliminating the motor torque ripple of the motor 1 
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1 (n-l) ^^^i§Ux-^?'JSJR^f^-Ms e 1 i t 
[0 0 5 3] *HC-t-S^^P B 1B8S:^i-^ 

kits f i n^d"7tc-tDJHfka?nfc«, s 6 o i \z&\,^ 

T, jfttJigLr 5 — *BM6»2 1 btt. yyifS f i n £ 

St7-^^fflWTlt^4t^|l]tlT, S 6 0 2 

[0 0 5 4] StttotflMSTtt, S 6 0 2l:M^, * 
1 (i) Ktt % SteA««fflcJzi*oJILfcffl[35S» 

*<0f@gctt. EMEft*«f*Bc^l»||Lfclll[t4* 0 L 
Wot, JnHCtt*Sr»*ft'r*r:i:^J:oT, 1 

[0 0 5 5] ££>C-, S 6 0 3m Jfe^^</^MI«^ 

j«*p$*t, S 6 04ct, ^a* i mtei-sra^w*D 

£ii5 0 ±ES6 0 1*^lS 6 0 4(7)Ig|i, 

^MBH^WJE-raaSkf'— * 1 (0) , I (1) , 
1 <n-l) »s«Ufc*3t*JxSo ^^lmteit, 
±I2# i ©«#t*InJ:9**<ft5i: < 

iSL^— #RJ£SB2 1 b tt % lEe»ofiftf-#* s a 
Jt^nfcir^LT, 77^Sf i nSr*VlcHS-t-4 
(S 6 0 5) o 

[0 0 5 6] tZ%X\ SjE^— *Bt*HiLffl2 1 c 
■CJb4A^tSt7 7/C e nS:^:**^ It, h/U 

^tti^ (S801). ::t, hn^fift-r— 

5656 lf£7 7^Cen(j:, lB»ifk*nfcttlft<0* 
^:7irf$fcil,T^5<^T\ MiEx-: *Bfc*ttlL{fB2 

[ 0 0 5 7 ] -ixJCxtLT, 16i:^tS 6 0 5Ct. 
77^Sf i ii/;»t>i4^t, -k3$cOS 6 0 ] (It, 



(8) mmW-1 1-19 19 9 2 

14 

i Etegi8Lfci:4ajJ£*lx, S 6 0 6)^p*co^ 
a^fiftoix*. i-4*?*>. S 6 0 6(:^^t, 
7^-^13:^15 2 1 btt, 77^CenJ:ty{:^l 

5 0 S 6 0 7(Z^o^T, # i ic 1 An»U 

iDjM***S**«n «t 9 t>**^»& (S 6 0 8 CTYE 
S com-S) fwtt. S 6 0 9 <04&ffl#tTJbiT,, i 

coflfio^y -fey h$ix5 0 #*>*ia>tt 
io i otii, i k 5 sax— * 1 

[0058] ::t, ±ias^^ y ^aiE^^y 2 1 

att, ffilxifcE, ROM ( Read-On lyMemory ) ifT'flf 

1 o<@. 1 1 — . 1 K-i e^lijE-r— ^?fJM 

( 1 o ) . M ( 1 1 ) , M ( 1 k-i ) ^MLtl^ 
5 0 rixb^O^WlEx — ^?'JMtt, ^— ^ l<z> hyu^ y 

«ti/>U, HI^O hyu^ y ^yu^i^^^y y^LT4^L 
tt>i:i\ h ^ 9 y ^vuMlEm^- e ftWErf - * ^'JM <t 

[0 0 5 9] ±IE<@m I o . 1 1 . 1 *-i fi, JifE 

#^/U^IBMtSstJCS"t-*#fl*9*— * 1 ( i ) ^T^r^ 

ho CT^tf, ±a?<D«^:T*fi. *SMltt, 1 20/8 = 
1 5 l^t£7££fr% 0 l^ot, 1 o . 1 1 , 
U-itt.0Sx.tf. l2a*>&18iSWi5i:, 1 

[0060] *fc, h/^^ y y^ffliE^^ey 2iaii 

40 x — *^JJBiRfll*M s e 1 CioTSlR^iX, S 7 0 2 
tC*5^T, y ^ttlE^^ey 2 1afi ilJR^^X 

fcMjE-r — *W05*>. Ste-fcftflMRc «w*TJCi-5«iE 

[0 0 6 1]—*, rcD^fl§T*tt. ±IS7^^C e 
ty|;4oti^cot, Bl 8 C^tS 8 0 1 CO^IJ^^YE 
s UBE^— *0E*Hib«B2 l c«i, h/^yy 

vuffljjE^^-y 2 1 a ^tU* LfcSljET 5 — ^Sr, h/u^ V 
y^mJEm^-e t L-CUl*i-S (S 8 0 2) 0 

[0 0 6 2] dCOSS^, MjEx— ^ffl^BB2 1 tt, a — 
50 «6fiB-(2: E ^° >\* * it % b (O y < >v 7, m m m i" 5 "C 
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vMftjE{i»e S:ttl*t^5o cco^*, HJ 1 0 d^i" J; 

[0 0 6 3] 4*5, watoHjE^-^yiifeiBlti-afc 

ft, h/u* y TVMf jE* !> 2 l a *r^5*|B«Sft 

t<4£#, i iHie^o^iEx-^yj&fE 

10 0 6 4] *fc, ±EOttW-Cf4, H7l:^tS7 0 10 

i io<tu's 7 o 2<D&m%ft\*izm.mLtztK nm^ 

ton So ■*-**> moigb^-^yijiB^m^Ms e 1 
tiateft«»*c £ ^n^bttt^ £ n s ffiiE-r — 

* Sr, h/i^ y tVMUjE* y 2 1 a rt<0SR*a*-&fe 
-£<0&CfcT KMCMltfc< 0 fit, S<f§M 
s e 1 • c^^-A64xfc*&, ffi#**a*^to*-C£fi)c 
LfcT Ku^^fe. IHIEt*— #asR*aj£ixSo -til- 
±ot, ifEM^^^^Sr^ScHfT-e^So 4*5, f@ 
fr^-^ 1 (i) »=f^*.T, flft^— * 1 (i) Stt^ 20 

«#M s e 1 t ITr^- Kfg^W^i-n«, Mff#M 
s e 1 • c<OjB**to-fr^?>, ^«7F>^^tt 

[0 0 6 5] (l2(OlSfl) £r*>T% ±15^1^ 
JHfiJBUB'CJl, h/u^ y r/yM*jE**y 2 1 a KtedftS 

ti mt^Pfibi*. ^T^^-r^mmcom2(om^m 

co£o\z^ RIi(l3ll:J:oTt*LrtJ:v^ *30 

e = Sin (2 X * X c/1 (i) 
£4So ±153 1 2 0 9(1, EWEA*fll*c*5#A.fen 
-5fe^»9ag$ix. tftiET*— #«JHB2 2 a fl h/u* 
y ^/uffilEff # e <h LT, : ^Kfi6fit«/^u^{S-§-b 
cO^^u^A^^^^tt^^H^O [r a d] T\ 

[0 0 6 9] 4*5, Rwa>ffii:±, * h 

(Dtefo fc5C, ^^f/uf^p- * Sgf t <7>ft/h4HSft 

1 0 15 * fc 9 O = >T /MR £ n — * B£® ft t ^ ft 'J vfc (iff ft 

Si" J: 9 4i^J«c0iE?£&foSiM^?^i LT, 
Y^9 y ^/uffiiEffi^-e SrWffli--5*^?a»W"CfcSo 
[0 0 7 0] o \z % ffiJE*r — 9Wi&U2 2 a a± % 
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* [0 0 6 6] *HtS^figC^o^T, ±iS«IE 

2 2ii eh ltc^-r^-xc, ±iesii commwrn tm 

«#bO#^yu^MIW^l6CfcJIIJMtl«o b^9 V 
*tlE«*eSr^i-S«tiEx-^i»»» («iEr-?» 
Jl^fiSk) 22aiS:llit^5 g 4*5, »T-e», 

[0067] mmmiEv'-9iunn2 2 a n 77 

f i n35S^-7<^»-&, fftto*), lia*S#<^fflft-r — * 
*Sfll3e**b"Ct^4v^»*, El 1 2 iC^i"S 1 2 0 1 — S 
1 2 0 5iC*3^"C, E16tC^-rS 601-S 6 0 5 ^ 

9\ (0) , 1 (1) , 1 (n-1) SriEffifTSo 

[0068] liEite^oeft^— f&mitztizks m 

6 iC^-TS 6 0 7 — S 6 0 9 <kin«U:, is -9 i 

S,SEco^yu^BBPiSr^i-S^(n82:^$ns (S 1 2 
06-S 1 2 0 8) 0 ^^tt^tttZttSMET* 
-^SI32 2alt S 1 2 0 9(w*5^T, ±E@teA 
KKf«c i l:»fiJt5ISftf-# l (i) 

^tiiEff^eSr»m-rs 0 cr.-cfi h/u^yryu^ 

(l ) iz^i-J: 
) - (1) 

tt, (HI Olz^-tX ^y^BBKStcJfeitob-r, ^(^ 

[0071] 4*5, a»:<toth^ 

^ y ^/u«iE«-g-e Sr4«Lt^4^e, ffift^MiE^ 

So 

[0 0 7 2] C* 3 0H*?B1I8] tC^>T\ ±ESSl*3 
±V»2co|IJfi»«-ett, ISHlsAftttFtRcM:. EHE'<vu 
xff-^a co^N°yu^A^B#^T'H^T$nSo mi 

3(3.^1-^ a— t?««ffi«^^U^»-S-b^^U^ 

^ y y^ffllEff^-efl ^«ttffiB/<^^« -^-bco 

A/u^A^i^siL-cHta^-^ y -f>\s\zYc 
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[0 0 7 3] iRttfiKie t(t t lHHE/"/^«*a CO 
/<yu*BBratf s *<*se, feS^tt. *1IeME*<& 
EKS'^^li-S-a co^i^Sfe^/h;* < < * 

[0 0 7 4] ^tbd^LT, WTiw*"t-**Kc0^3<O 
HJEJglS-rtt. Ell 4 4^LH1 6 4r#flRL*3ft«e>, _h 

(HI pic, #*l*»jiWc««*|]E9 f — * 

( h/u^ y ^h*je«*4j*#s) 231:11 h 



18 



[0 0 7 5] ±KMJEf*-*ffiffiMS*SB 2 3 a i±, p 



30 



mcDf^^zmx-xtev , mi 5ic^-rj: n— ^ 

SKtiiffia^^/u^lt-S-bco^/^^A^SixS O^b 

Ae=SinC2X7i:X{c/l ( 
-Sin [2 X - X { c / 1 

IE«jE7*-*»MA eSrSnWL-C, SHE?*-* SrttiEi- 
6. 

[0 0 7 9] JhfBfl Ml, WxJi, ±BE«fe95gb-r — ^12 

(i) «:R*ffiu ±ia^>f^o*9v Hi^st-t-aia 

1 (1) i:Sr»J|[i-*ftifUTj|Cffl-e#* 0 Sfc, it 

7*— * 1 (i) tmm. B-#««tti^«fbo 

^^N/u^BaPSS^ 0 Sr»J3tLTfE«bT fc 0 Srjl 

[0 0 8 0] ilB^yl/S 1 6 0 2^^5 1603 

jE-f f —*ffiffiilffltJ(»2 3 a ii, D-.^Bffiiafi/O^ 
(g^bco^'^-xFa^PHicfctt^ifiB^^f ^<^>* h*8 



40 



**5?K JbiE'^^AZltf)^ 94-*<r>*<}^ Mitt, m 

[0 0 7 6] ±fB'*/u^A2wSL (Ute/vu^ff a co 
*W^/^u^^A*$ix5i:. Hll 6cOS 1 6 0 1 Ic** 

n— ^ffi.figfir|l/</u^fS-§-bO/</u^A*0#^ 

-t-*fc*>, tetSiSSe t ?4^<D*<?> but 

io «ffiffi«/^u^«*b<7>^^^u^^x*$n5*-ei* 

[0 0 7 7] Sfel^ «jEx-^{4ffiSSI^aJ2 3 a 
H SI 6 0 h^^D/^ilE^^ y 2 1 

S 1 6 0 «!E^— *K*ttiL8B2 1 

[0 0 7 8] WTtli, *fjE-r — ^?«JM^n — ^IKffiffi 

ffilT*5#-&S:CTi:bT. ±IES 1 6 0 2X^11^1 

tJc^Q ffiffiKS trad] tt, 2 x tt x (e 

PMAefl J^TcO^C (2) IZ^-rjzpt:, 

) + (0 t/e) } ] 

(i) } ] - (2) 

[oo8i] mico&m&m tz%x\ ±.^ms<o 

/i-ffiiE^^y 2 1 a Ct&jJfiSixfeMjE^— ^?U$rffl^T 

[0 0 8 2] irfzfrib. mi 7 i:^tJ: 5 iC ^MMB 

^S) 2 4fi. HI £rH«<D0te'ft£fcfcti»9£, _bfa 

2 4 a t. ttftRSfl t SrttiELfcao h 

24bitiit^8. 
[0 0 8 3] ±8B*BiE^— ^{4ft^iSi»SB2 4 a fi, n 

— ^ SI ffi & m '< ' ^ * i S b co / ^ / u ^> t) s a ^ $ ix <Z> ft ;c % 
50 Hii 8iw^:i-«LS$:tTt \ NPRBfhffl'Jfflo^^f-rco^^v 
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h&Wte'TZ>. % KJSJfitt, EHE^/u *5 r »«tt«^/^«*ba>/^u^*«A>j**L-C^e?. * 

?s<^r<Dj)V> hffitt, o— ^SftffiffiJl/<yU^(B-g-b© *> 9 , EHE'^/i^ft* a <D»*0/<yU;* A^BtKtt, gl 

/</^AA»A«rOi:Lt, ±IB* ?y NJS^UcTJfSD i::ttlti*nfc# MB^S^T, fcfSi&Sfl t4if 

[0 0 8 4] Iffi/I^A^i, EIte^u^«*a^ [ 0 0 8 5 ] — M:E-r — 2 4 b tt, Hi 9 

fttn<Z>/</u*asA*$*L4i:, 018^S18O1I:/t 5 C 0 1 2 <tl&[3«<7>fii31£:ff v \ b^f ]) 

coSgjfL o— ^«ttffi«/<yu^(tj|-b<0^/u^AA#^ iEf-*»W2 4bfi, ffitBK^e tSrMiELT^ 

HKE^y^fB-g-a ^'</U*A#Wj{KST0>PMIJ 10 5<Z>"C\ Ell 2i:^tS 1 2 0 9C:ft;iT, S 1 9 0 9 

-t-fcjfo*>, tttB»M0 ttf*, fsf-rtD* bmt <D$mfr'frt>ixZ>o ±1U:J:9C, h/u^y^/utiiE 

UT^tH$n^) 0 Sbfc, ttjE^-*te4B«»*ffl24 «*e*s % o b xHM t 

a tt, ±EttjE^-*«MSSSi**»2 3 a tlHI«Kz % fL W— »JH^jEa*^»frS:«l= ttt LAJoT, 

(S 1 8 0 2) o ^nb^Ofita^cilt^e tfi, S180 t. -LES 1 9 0 El*s£&ift*Rc (^A^jfeir^ 

3i^x, *jE7 ? -^«»ffl2 4 b^sshSp 4*3, asjxft h/u^y^iimw^ett, j^tco^: (3) iz 

h IJflte*3 «fc tff^lt t ft 5 Ott, 5*1"* 5 fc, 

e = Sin (2X^X (c/1 ( i ) + 0 t /% } ] ••• (3) 

4:4*. [0 0 9 0] y^«iE«»e^W 

[0086] w *njfi^(B^«s«iE-7 f -^ai 20 m*iRi^«ikttir4fii*jx*fc«>, ttE-r— ^a*»2 

^£15 2 4 tt, iEW'^^ft-S-a • bBofiftRle t 1 4l * L 2 4 «re*H»-e*E *f—9<om%< 

feOfiftS:, ^ hvu^ y ^/uoffittJw-frte^rTM tie 1 «4t^ 0 ^8£ffitB®ixe 1 t£tt, 

lEUTUA-e**. l/:^ot, ±E*3 0HJfc?KlBt * y 7VHfiIE«* e <Z)*-/U KJHBfl (EllE'^l^fll ^ a 

W«(-, »«o«t^ y ^HiiES:jta-e#So (^^yu^Kimi) <£>l/2£43 0 Lfc^ot, fitBS^x 

[0 0 8 7] 4*5, JbESl3 (®4) 03US^IB(^*5^ 0 1 tt, El5^^(I-^aO^/UxHPH^*<3i5a % 

T, ±fE«IEx — ^ffi*B^SI3SSB2 3 a (2 4 a) tt, fcSt^tt, * — * 1 IUte4 I ^[HlSK^VU^f8-§- a 

VLteMO t *r*«LTV^«3ftS, 4*«, *£<4*o ttfc, 

ttjE7 f -^(ftlB*ai*a2 3 a (HIjE^*— *«»«2 4 30 T\ ffiftiiix 0 1 irjfiH-t"5MlE«rft^ig;TS:*sa-e# 

b) a*, 4USK9t0 t KioTJBflfe-rsiRMfclT-bWi" 4<4*tth,a***. 

*rt]K:, **SasMjESJxfc h/u^ y ^miEfS*e«r [0 0 9 1 ] rftKttLT, WT^i-*5SM«OJB5co 

a*-C#*ttf, Kia«0&*as»&*L<5 0 tctzL. ±E Hlifi^®"Ctt, 02 04l*LH2 2£#fiBL4rt 5 'b, -h 

Wjlffi^ffi{^^MlET f -^ffitiS^a52 3 a (24 Effi«5Six0 1 *«IE^-C\ ttjE^ff^^r * e> lzfo± 

lc*|jE^-*Sr*|jE-e#*. U#ot, B2 lfcSW-J:?!;:* ****«Mc«6»iEy f — * 

»ifi«tt, $e>^«««t<, *-*onHEi«ssr*j»-e m^a ( y ^nsijEfli*4fej«*») 251:11 0 

[0088] msionw&iK} tz*>x\ ±R<om3 ^b^tHL^atBSixe 1 izm^^x. bwit-x^m 

*5J:D c Sg4<^H4fe?Kfl8T*tt, n — ^«ffi-f4fix<;u^{f -g- 40 ^ y 2 1 a (7P|ii^^MlE^5ffi]E^— ^fitSgiX^ 

b <^/u*A^B#,6i: , a^/^A* (ffitBJa4x»W*a : f4tSMfS#!5) 2 5 a a«R*t 

W^icoWBnaicfiH-f-affiftKMe t S:1f ZE^Hfi4* e>4xx^^> 0 4*3, Wllzmirmf&kffl—(DWmS:*['t 

[0 0 8 9] L**L4*b, iEliiET*— *m*»2 1 [0 0 9 2] ±Ei«IET f -^{ilSiinr1IWSfl5 2 5 a tt, 

4^L2 4tt, -r^/utt^KillFUT, EJte^SW«c El 2 2 iz^^J: 9 EteAaciSa c *SA* $4x, h/u 

y ^MlEff-^eCO^t ^y^/utilE^^y 2 l a frffitzteffilET — p&mti-t 

3E«fLTi»S 0 l/c/^T, ±EffiffiH2 0 t^ftt _hEf5ffiS4x0 ncjEBi-SffilEx-^^KSI 

4<r^l*&"C*oTt>, i2 0l:^td:-){:. A e ^MlE-r-^iciD^L-CtilE^-^^ffilEL (S2 

h/u^ y ^"MfljlEff^ett, h/^il^C^LT, 0 201) t tfijE^ix^lfilE^r — ^ (S2 20 

I ^i-t(2lB^igixT 9o 50 2) e ±Ef£t@.il4x 0 I tt, Elte^'/u^ a co/v/u^. 
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tBSne 1 (rad) It (4) {C^i-J: 9 



[0 0 9 3] tATT'li, ±a£<E^ 3 coHtfe^flg t 

LT\ ±IES 2 2 0 1 T-OtfjEJaSSr, $ fc(3»jW«ctt* 

0 1 = 2 x tt/ {2 x 1 ( i ) } ••- (4) 

tteV. SKttSane 1 ^iEHi-SMiEx-^^K^ ^lAelt WTcoi*: (5) H^i-ct^iw, 

Ae = Sin (2x^x { c / 1 (i) } + 0 1] 

-Sin [2XtcX {c/l (i) } ] - (5) 

t*J:Z> 0 £ <bt^ «:£^— *ffiffiSixSi»8B2 5 a tt % 10*<5 o 



Ui*r^, ±!Ec 1 (i) *5J:c/0 10|ft*-&to*K 
[ 0 0 9 4 J ±fS^^^^S 2 2 0 1ioj;i;S 2 2 0 2 

^fi^bcoa^/^iiBBi^w^i-sa*^— * i ( i ) 

^6ffiftiB*bO 1 S:*tUU SOTIiifl 1 irE*s£ 
±9, El 2 Oic^-TJ: ^KiSJx 

tcjgB-r^iteiine i ^^4Lt, teteaixMaEfgco 
[0095] (tn 6 <onw&m ±ejb s ^mbbii-c 

=1/ {2xi ( i ) } 

e = Sin (2Xt:X { c / 1 

£/<£5 0 fc*5, ±3£co5£ (6) (7) -eia, 

»Srfiy«-r*fc», ttffiiBixe n;:ft*.-c. ffitiisne 

1^1/ ( 2 x 7T ) fgOffi 0 1 ' Sr^fcfcl L-Tt 
[oioo] ^JS^JB^ffiSISEx — *ffl 

y^cofflt@(^fcit5wi:^-c#So 
?mmmfflmmn. §e>cfss<t:<, *-^oeme*« 

[0 10 1] ±lBSE5*5J:W«6co|«S»lffi^*3 
V>T\ MiE-x— ^ffiftii^»gR2 5 a (2 6 a) tt, 

BSr-? 1 (i) ICS^^T, SSS^n^ff-g-a 
/u*BBIffla> 1 /2U:*fcS-ttlS3ixei 1 SrStbLTv^ 
fisjx.tf. KffiSiie i tit, ^FfcsEftbJxfc—je 



[0 0 9 6] EI 2 3(c^-rj: *|iJ6^ 

»izff5«jE^-*ia*a ( h/u^ y ^tiiEm^^ 

^S) 2 611 HI 4:ra«^EHEAft«tb«9t, _blE 

s«n*ji#jft) 2 e a t, {nmmne 1 Srttsufca 

(fit*B»«*&) 2 6btS:iit^5o 
[0 0 9 7] ±IEtiiE7 f — ^ffitBigixStWSB 26alt 
[H]^"wl^{f a <£>'</U.Xj&SA^£;}x<5 t , d] 2 4 
20 -TM^^tTV \ ffi*@j§ft 0 1 £gfcti L ( S 2 4 0 1 ) , 
Sf£{£t@®4x0 1 Srta*i"5 (S 2 4 0 2) 0 
[0 0 9 8] — ilBliiE^— *«J»tt 2 4 b tt, EI 
2 5 JC^-T «fc 5 EI 1 2 £R5PI«<7)4&S§:?7t\ lyu 
* y ^u«jE«#e fc*!U *3»*»!IB-t? 

tt, E3 1 2i:/TtS 1 2 0 9{::ft;tTt2tf £>iXfcS 2 5 
0 9Jd*3t>T, JrIE{it@@ix0 1 Sr^iEb/c^^) h/u^ 

y r/uffliEm^ e jftsuA * n*. 

[0 0 9 9] ::t\ ±3*<o#jaK»lB4:IHl«(c, h/u 

ES 2 4 0 1 joit^S 2 5 0 OCD&i&fc. UT<Dt£ 
(6) *3iV« (7) c^tJ:^^ 

- (6) 

( i ) + e i ' } ] - (?) 

■rsffiSiS4xSrHU*-rs*rifiliw, V/v? V-J^MlEm 3 *? 
e^ffitBSrjifeSCt^'Ctixtf, *Hffi^fli<!rB&l^« 

{iffiilixe i tiiiaLfc*^. ^»9jEm(w. as«re~* 

40 <DSt9gH0 1 S:l^ttJT-#5o Cct^IS^:, **«#J 

[0 10 2] ^fc. HHife^ffi-Cfi, ^l*3<tt/^2<^ 
3W*»*^«rftlc*D*.T, ttiEr f -*ffiti«*x«3lca2 
5 a (26a) ^ t'cO&tBgixti IEffla?»»S:Rftfc» 

t^m4^|li^ffi^1»^ci-ii*0i-5 li 4>T*#5o 
#^ti, {4t@i^S0 t fc±tmfii5Jx0 1 S^iwjSBi- 

50 ^Sfi, $b(3fSff«t<, ^^H(Ei«K«rlWW"C* 
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<5. z<Dm&&. m&M&ftM-tztztbiz, -fits 
mmo tt&tivmemkiB 1 eo-s-n-srwasLfcgL mm 

[0 10 31 $e>i^> ±f£3?l ^^U^6<QHlfe^fg-C 
IM4. -tWjfiffil^Ci: LT\ a— ft&m{ZW:'< vi^ff-SI-b 

(0»-&i4, ^go^:!c-&^.-tirr. ±i£o;£ (i) fci^u 
sfc (7) SrgJE-fHtf. *Ht£^ffi.i:lRl«(0?a*Jiq#e 3 

[0 10 4] [*7<OHlft^«] t^^f. ±IE*1* 

»#^s:wiw l xtftw Lfca*. mi; 

[0105] *i«gSHi 
iSPSSeirii. 0 2 6ic^i-J;9(c, JblElR 1 LB 6 

y^commvKz £ Srgm-rs y -r^mmm i i 
<t. ±mmAE^-^mt)U2 i (22-26) isstuAt 

•5 h;^? y T-yMtiEff^e^. ±IE hyu* I) 

1 1 <o»*^i£:cfc«» mmmm z^tw-tzmnm 

12t, N/u^ y TVuJIWSgl 1 cDjt^dJ&LT. 

#1 2 tjjDjMis b kvmzmm/mmi-zxj >f- 1 

3 k&®>VbixX\*Z. 
[0 10 6] ±flB»fiElw*5^-C, ±SE h/u^ y 
81 1 14, * 1 cD®5iiB=K>, •=&— * 1 W0S5M*&a: 
tgfc^cDB^irfci^T, # l*s*lll(lgi-5PB, 

•yf 1 1 3 zmmz-zz. z<b\z. v^r y /^itiif 1 

1»4, 1 3^^tHTb-CV^«BP^4". ^r— * Hyu 

jy-Sr^l-^r-* h/w^ffif^iSSSSIift^-d^if. 
* hyi-? y yMzfcCX£W)-tZ>*— ^IfiS^ESL, 
SOt*— *flMROiHtCJ:oT, *— : * 1 

— * h/l^ y TVK^aHBSrifiJfeU ■=£•— ^ h 
yU;? y :r/Hfc|SfcS*nigfc««0> hyu* y ^/u«jEfll*e 

[0 10 7] -Hr-* 1 tf&mm-tZtet'LX. +#IE« 

*««»«*s*m-c* st, h y y^Btins 1 1 

(4. !S0EIK«ffir«l«rJK|l«l 2HB*t5i*l:. 

1 3£3£ii$-tt5. CH!C=t9. .iD3?^5b^PP*D 
h/w^ y ^/H«jEfll#-e03lB«tt. ;? 

[0 10 8] h/^ y ^cOffitSiHtt^f 
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»e ©fitted. Bf3t©ffi*ai=4ofc«*AK:astf**— ^ 

IF Srlffiftlsl. fy/Dv^L, 
m^m^^W-^Lxntaixb # 

iroEI<E*&«:£ffc 5*5 *jh,-?4lOls]t«& 

-C««W«SrJ|tmL7t»&«:. *D|I*JJ; W*&4rt^ fSS 
#**3|-efi«««S:||lil-et SWT', h^^ y T-zHS 

[0109] **J. ±IS«-Hl£^fl|-ett, *P»^5 b 
T, K/w^ y 7'/i'1SjEm#Sr*fi3IUTl^*s, y 

i - 9 m B. B « 3E 5 J: 9 UT 

[01 10] [»8ro*JS»l«] tc^t-, ±3zEw^i 
LB 7 W#Hl£^ti.T-{4, {iS^m-fe ^-y- 8 SrlSlt 
30 T> n— . ^^ffiffigyNV^ft-g-b 4r£j&L-tl^5#. n 
-^^ffi{iS^Vu^{f-§-b mtcPfiS fc 

S3S»jSSEEt-s<3^r, n— ?m.m±w.'<^*m ^-b s- 

[0111] 02 7ir^-rj: /7yi-^ 

^e— ^SEtb[HlSS7^- : E— ^ 1 wJSfta^^J^^KLSI^irffi 

^ft-§-bS:±J*T'#-5„ 
40 [ 0 1 1 2 ] JrfriftCite. ^rty^y u^^e— 1 (DfE 

7(4. ffij^.14", 0^L^V^— /Hrv-y-^ir^ffl^T^ 

>TiJ^(-#. S &m&M®K 3 b (4 . SbSftm 
50 ^^mfS*eD9*)<01oS:«^fiJf$LT. n-.f«ffij2: 
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[0113] cc-c% mmwy&x.?^ s ^ttiuflr* 

f4. SE»^B!-Ie3«LT<,^cdT\ ^S|{lfi:S^ 
•^^ffi^Jiff^eii. ft! *— h^y^A' 

[0 114] Sfc, ^y^t- ^IEif)|s]?S7rtT" 

[0 115] £5>Cl£F;£L-<l4. El 2 8 <D£mmiZ7fri- 

^^y^tmm^Lt, 3 b —^*n 

[0 116] iiELfci •=£■— * JJ ://H4, 

5„ LfctfoT, JbE£-/3fc3§3 1 t4. &EbmW0t&X.f 
o— ; ^ttKttlt^A^ft *b «r4ferit-C* 5,, cross*. 

y ^^^*t-#5o 

[0 117] EI2 8 coffin iC3oi^-C. -&^3 1 

^ssd- ^jKHfae^/i'^ft-g-b t itft 

[0 1 18] &:Jb\ JiE£-3Sifcfl2fKT-{4. AD#S£5 b (C 

y^miEm^mmt, adihss a 

[01 19] 
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ffiiEr 1 "— ^?iJartS«ft-rs h;u? V -fi^WE* y £ . _b 

io _tE y>\s? y r^isiE«-s-*ja«ntLr, ±E^e 

[0 12 0] ±E*fi)cT-(4. o-^^{4fi/°/u^m^- 

h/u^ y ^/HiiE^SrJlCffii-SBRW^lia 
* h/w-* y 7°/K^^Sr«i*tc|^*-C , #5. 

y T^MstlE^y roMlE-r— ^?iJSr*&«ft-t-5 

[0121] m*m2(Dmwiz{%z,*-f>m!%m®>mm 

30 y T'/b-iiiEff^-co^t £&mm-t%mTE7 r —9mM 
^mtzm?Lx^z>ffii&x-3bz> 0 
[0122] ±E«ij5g-ei4. vi^f y :?vMi3Em-s§-roj^ 
W . ° — ^ mWMM'°>\'M^%<n^'<>v7, mm * A 

40 [0 12 3] 3 W5BWJw« 5 *—**ft»J»K« 

ItE*-^© h/L-^ y 7°/ut±E h/u^ y 
iEft^- 1 <D<iLftm&ffi®-tZitLi®ffi®^&&ffi*.X^Z 
ffif&XhZ 0 

[0124] ±mmm\zxixn. 
^ y 7VuiiiEm-§-rofatB^ii*650T\ vi^t y ^« 

Eft •§-t^ro^— •? (wl-^ y 7^b<DT%<D[i[temfrVk 

t>>^&feLx*-?<nmm£&*mmx*z sii^a* 

50 Sr^-fSo 
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[ 0 12 5 ] W#*B4 «)»n^ff *i««*JW«B 

[0 12 6] ±E«^l:J:iitf, ffifefitttu^fia', ± 

[0 12 7] »**5^38Wtz«S*-^2«ftf6y»3g|K 
±Effitt*fflt*Stt, ±IS(H]^>Vu^m#^ 

[0 12 8] ±E**tzJ:iitf, ±Effl«*l«*«f±, 

[0 12 9] W** 6 OJ8WC«S 
12, ^i:^:, §1**11, 2,3, 4*fcf45Et 

(4, ±E^-*^K»J-*6fflSixSffl*^ia««]0»i* 

[0 13 0] ±EifilHcihtf, «rfcft-fe>*«:Rtt5 

* igK»J»aSBOEIgS»iaSr»J«-e* 5 v ^ 

[0 13 1] W*«7^3gMiz:«6*--^i$«»J«iSB 
f±, J^±^J:9{c. 2. 3. 4*fcf4 5E« 

o*W^*ri»::*5i*-t\ ±E*-*^tt»K:«JH$*ba 

Eo-#«ffiffi«y</^fS-S-S:^i-5-&je«S:iix.r 

[0 13 2] ±E«fifcU:J:*itf, *-**>lEHEfcfc5 

[Ell] *«W<0»l<0|llit?K«S:*-t-fc^-C*)9, * 

[0 2] ±e*— ^^ttftuwjfin^ayai-ra^iBy? 

u * * — * o5E8b =3 /U' " 9 — J: t/CJMBSB'** - 
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[0 3] ^w^itlKCT&^t^-efco, HBS^-t- 
[04] **M^*l^lltt?B«B^ff5*-^*«*JW 

[0 5] ±E-=e— ^ii«*JW3fi«Jc*5t^-c, EHE'^* 

[0 6] ±E^~?ig«ffl(W^B^*3^T, *9jgL7 f 

[07] ±E*— *i*««0»««*-*3t^-C, F/^D/ 

[08] ±E*-#ii«W»*«^*5^T. MjE^-* 

[0 9] ±E^~^iiS»J»3£B«-*3^T, 
yMHIE* * y Cfe^$ix7tfflIET : -^^JS:^-rfAPJ0T 
20 fo£ 0 

[0 10] ±E*-*iS«WJW«fBo»f^S:*i-jK^BI 

[0ii] *»wo*2o**»»w«**— #a*iw 

[012] ±E-=e— *i*«ftO»*«t-*5V^-C, ffilE^- 
[013] ^no«3«J:Vlt4i9)ltt»lli:ff.8'e 

30 [014] *&w(Dn3<DnMmmiz&2>*--9mmM 

$/?0"C*fc5 o 

[01 5] **M^»3*3J:VJR4<Z)|lttJBtt^««-=e 

[016] ^pj(o^3o^t»s^fiiic^s-=e— 9mmm 

[017] **Wo*4 0|llS»l»^ffii^e— *ia*»j 

?9mx~foz> 0 

[018] iE*— *i*«»JW*««-*3^T. (£]te^ 0 /u 
[0 19] ±E^~^33!£E$!](fii^®^fc^T. MiE-r — 

[020] &mw<Dmsis£xj : n6<omi&mmizmz)* 
so - 9 mmmwm m <o m it x~ h z 0 



(16) 
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[121 j *&m<om5<onM]tmfcm?>*- t>mmn 

[02 2] ±iS^-^iS«3fii9SI@ic*3^T. tiiE^'- 

[m2 3] ^mn^Qcrymmmm^^^- 

[@24] iK-e-^ig^Jffll^fiCfcV^T. tilE^"- 
[@25] ±IE^~^iiS»Jffl)^«^*5^T, ttlE^"- 

[127] ^rols^M&Sttwtfcu, 
[HI2 8] ±ie^-^ji^j»^gw-^CT^^i-t, 
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